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P O S T-H A R V E S T O PER ATIO N S A N D  PR O D UC T U T IL IZ A T IO N  
STUDIES ON BANGOS Chanos chanos (F o rs k a l)
B y
F lo r ia n  M a g n o -O re ja n a *
F is h , m o s t p e r is h a b le  o f a l l  p ro te in  fo o d s tu ffs , d e te r io ra te s  in  
q u a lity  soon a f te r  h a rv e s t. The o p e ra tio n s  th a t fo llo w  h a rv e s tin g  m u s t 
then  be c a re fu lly  co n s id e re d , know ing  too  th a t the m a rk e t p r ic e  o f f is h  is  
p a r t ly  d e te rm in e d  by i t s  sta te  o f q u a lity  as i t  f in a l ly  reaches the con­
su m e r. To  assu re  i ts  a v a ila b i l i ty  and ease o f t ra n s p o r t ,  a p o r t io n  o f 
the h a rves ted  f is h  should  be con ve rted  to  p ro d u c ts  o f b e tte r  keep ing  
q u a l i ty .
T h is  p a pe r, a lthough  w ith  i ts  l im ita t io n s ,  a tte m p ts  to  re v ie w  in  a 
n u ts h e ll the re ce n t in v e s tig a tio n s  made lo c a lly  on the u t i l iz a t io n  aspects  
o f bangos. C ost ana lyses and fe a s ib i l i ty  s tud ies  on the m anu fac tu re  o f 
v a r io u s  p ro d u c ts  re q u ire  m o re  in te n s ive  s tudy, h o w e ve r. I t  is  appa re n t 
th a t the deve lopm ent o f the bangos p ro ce ss in g  in d u s try  w i l l  depend 
in i t ia l ly  on the q u a n tity  o f ra w  m a te r ia l  made a v a ila b le  to  the f is h  
p ro c e s s o r.
Bangos u t i l iz a t io n  s tud ies  have been the su b je c t o f in te re s t o f 
v a r io u s  food re s e a rc h e rs , la rg e ly  due to  i ts  sp e c ia l f la v o r  and p o p u la r­
i t y  as a food ite m  in  the F i l ip in o  d ie t .  L o c a l in v e s tig a tio n s  on the 
ha nd lin g , p ro ce ss in g  and q u a lity  c o n tro l o f bangos m ay be c la s s if ie d  in to  
the fo llo w in g  a re a s :
1. H and ling , c h il l in g  and fre e z in g
2. P re lim in a ry  o p e ra tio n s , sm ok ing , sa lt in g  and d ry in g
3. Canning o f bangos fo rm u la t io n s
4 . B y -p ro d u c t u t i l iz a t io n
R ecent s tud ies made w i l l  now be d iscussed  b r ie f ly  a cco rd in g  to  
these a re a s  o f co n ce n tra tio n .
I .  H and ling , Ic in g  and T ra n s p o r t
The use o f lo w  te m p e ra tu re  as in  c h il l in g  o r  ic in g  is  the s im p le s t 
and cheapest m ethod  by w h ic h  the onset o f spo ilage in  f is h  is  re ta rd e d .
* A s s is ta n t P ro fe s s o r and C h a irm a n , F is h e r ie s  Techno logy D ep a rtm e n t,
U . P .  C ollege o f F is h e r ie s ,  D ilim a n , Quezon C ity
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S tud ies on ic in g  bangos fo r  t ra n s p o r t  b y  boa t, a i r ,  o r  land  w e re  
conducted re c e n tly  b y  the Food T e rm in a l In c o rp o ra te d  (F T I)  fo rm e r ly  
G re a te r  M a n ila  T e rm in a l Food M a rk e t (G M T F M ) (D olendo, e t a l ,
1975.)
F o u r types  o f c o n ta in e rs  w ith  the same d im e n s io n s  w e re  s tud ied  
fo r  use in  boa t t ra n s p o r t  a t a t r a v e l t im e  o f 24 h o u rs . F is h  w e re  p re -  
c h il le d , p r io r  to  pack ing  in  c o n ta in e rs . R esu lts  showed th a t the in su la te d  
co n ta in e rs  (1 cu m e te r  in  vo lu m e ) p ro v id e d  w ith  d ra inage  o u tle ts  a t the 
b o tto m , w ith  bañe ra s  separa ted  f r o m  each o th e r by  wooden d iv id e rs ,  gave 
the b e s t q u a lity  o f f is h  and n e g lig ib le  lo s s  in  w e ig h t.
F o r  a i r  tra n s p o r t ,  i f  f is h  w e re  p re -c h i l le d  p r io r  to  pack ing  a t the 
so u rce , w ith  the ce n te r te m p e ra tu re  o f f is h  a t 0 °C , a t r a v e l  t im e  o f 
1 h r ,  good q u a lity  o f f is h  cou ld  be ob ta ined, a t a lo w  ice  to  f is h  ra t io  
o f 1:20, o r  w ith o u t ice  a t a l l .  S ty ro fo a m  boxes w ith  a n e t ca p a c ity  o f 
60 kg  w e re  p re fe r re d  fo r  a i r  t ra n s p o r t .
The m a rk e t q u a lity  o f c h il le d  bangos w as assessed b y  o b je c tive  
te s ts  and w as found to  flu c tu a te  w ith in  the same ba tch  o f sa m p le s . T h is  
in d ica te s  the he te rogenous q u a lity  o f f is h  so ld  in  the m a rk e t and hence 
re f le c ts  the v a ry in g  q u a lity  o f h a n d lin g  o p e ra tio n s  used by  the in d u s try  
(N R C P R e p o rt, 1971).
I I .   P re lim in a ry  O pe ra tions  (D ebon ing), S a lting , S m oking , D ry in g  and 
and O the r P ro d uc ts
The w e ig h t o f bangos ra n g in g  f r o m  32 g to  1,345 g and leng th  
f r o m  6 .1  c m  to  53 c m  w e re  s tud ied  in  re la t io n  to  m ea t y ie ld  a g a in s t 
round  w e ig h t. M eat y ie ld  o f bangos in c re a s e d  w ith  round  w e ig h t up to  
700 g, beyond w h ich  the cu rve  le v e lle d  o ff  (A r ro y o , 1975). The p e rc e n t­
age y ie ld  o f ed ib le  p o r t io n  o f bangos as com pared  to  some spec ies  o f 
f is h  has a lso  been d e te rm in e d .
The p re p a ra tio n  o f bone less bangos has re c e iv e d  co ns ide rab le  
a tte n tio n  due to  the convenience and b e tte r  e d ib i l i ty  re s u lt in g  f r o m  the 
com p le te  deboning o p e ra tio n . In  the p ro ce ss  when the backbone is  
separa ted  f r o m  the f le s h , the n e u tra l haem a l and some p le u ra l sp ines 
a ttached  to  i t  a re  re m o ve d . S k i l l  is  re q u ire d , how eve r, to  rem ove  the 
s e v e ra l sp ines em bedded in  the m u s c le s —38 b ra n ch in g  sp ines a t the 
d o rs a l p o r t io n , 14 sp ines f r o m  the nape a long  the la te ra l l in e , and 16 
fine  b ra n ch in g  sp ines a long  the v e n tra l m u sc le s  (A r ro y o , 1974: B F A R
L e a fle ts ) .
F is h  c u r in g  such as s a lt in g , sm ok ing , d ry in g  and m a rin a d in g  m ay 
be em p loyed  to  im p ro v e  the keep ing  o f q u a lity  o f bangos. A  re v ie w  o f
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the  re se a rch e s  com p le te d  in v o lv in g  f is h  p ro ce ss in g  in  the  In d o -P a c if ic  
a re a , in c lu d in g  the P h ilip p in e s  w as made re c e n t ly  (IP F C  S tud ies, 1967; 
O re ja na , 1973).
S tudies have been m ade on th e  deve lopm en t of sm oked so ft-b o n e d  
bangos and its  s to rage  q u a lit ie s  as re la te d  to  the p h y s ic o -c h e m ic a l 
c h a ra c te r is t ic s  o f the  p ro d u c t w h ile  s to re d  a t v a r io u s  te m p e ra tu re s . 
P re p a ra tio n  o f sm oked so ft-boned  bangos in vo lve d  the fo llo w in g  o p e ra tio n ; 
c lean ing  and e v is c e ra tin g  the  f is h ,  soak ing  the  f is h  in  b r in e  a t d e s ire d  
s a lt  co n ce n tra tio n , p re s s u re  cook ing , d ry in g  and sm ok ing  a t o p tim u m  
te m p e ra tu re . B r in in g  a t 95°C , p re s s u re  cooking  a t 15 lb  fo r  one h o u r 
and s to ra g e  fo r  about th re e  w eeks a t 10- 20°C  y ie ld  a p ro d u c t of good 
q u a lity  as ind ica te d  b y  o b je c tive  and su b je c tive  te s ts  (B a c lig , 1970).
P re l im in a ry  s tud ies  on the e ffe c t o f s a lt  i m p u r it ie s , d u ra tio n  
and te m p e ra tu re  o f sm o k in g , b r in e  co n c e n tra tio n  and type  o f fu e l on the  
q u a lity  of sm oked and s a lte d  bangos have a lso  been conducted .
U n like  so ft-b o n e d  bangos w h ic h  is  p re s s u re -c o o k e d  w ith o u t deboning, 
sm oked boneless bangos has been p re p a re d  and its  q u a lity  c o r re la te d  w ith  
s to rage  te m p e ra tu re , m ethod  o f pack ing  and b r in e  co n c e n tra tio n . M ic ro ­
b io lo g ic a l and c h e m ic a l te s ts  a re  c o r re la te d  w ith  se n so ry  e va lu a tio n  to  
assess the q u a lity  o f the p ro d u c t (G uevara, e t. a l . , 1975).
F is h  p ro te in  co n ce n tra te  (FP C ) has a ls o  been p re p a re d  f r o m  
bangos. T h is  p ro te in - r ic h  pow der m a y  be used as a f la v o r in g  agent o r 
food  supp lem ent and can be s to re d  in d e f in ite ly  due to  its  lo w  m o is tu re  
and fa t  con ten t. F P C  p re p a re d  f r o m  bangos has an advantage ove r those 
p re p a re d  f r o m  o th e r spec ies  due to  its  l ig h t  c o lo r  and good f la v o r .  No 
o rg a n ic  so lven t is  n e c e s s a ry  i f  m e ch a n ica l p re s s in g  ope ra tions  a re  done 
e f f ic ie n t ly .  T h is  d r a s t ic a l ly  reduces the co s t o f F P C  p re p a ra tio n . The 
a m in o  a c id  con ten t o f the unprocessed  bangos has a lso  been com pared  
to  be r ic h  in  e s s e n tia l a m in o  acids (O re jana , 1974).
I I I .  Canning of Bangos
The canning o f bangos has been s u b je c t to  in v e s tig a tio n s  in  the 
pas t ye a rs  b y  s e v e ra l re s e a rc h  agenc ies, p a r t ic u la r ly  the  B u re au  o f 
F is h e r ie s  and A q u a tic  R esou rces  (B F A R ), and N a tio n a l In s titu te  o f 
Science and Techno logy  (N IS T ). P ro d u c t fo rm u la t io n s  have been made 
f o r  the fo llo w in g , to  m e n tio n  a fe w : canned bangos, sa rd in e  s ty le , 
bangos in  o il,  w ith  ta u s i,  w ith  p o rk , e sca b e ch e -s ty le , sa lm o n  s ty le , 
and m a n y  o th e rs . R ece n tly , the  deve lopm en t o f canned f is h  sausage 
w ith  sk inned  bangos, as w e l l  as paks iw  na bangos packed in  g lass  ja r s  
has been made (A r ro y o , e t. a l . , 1975). F re n c h  sa rd in e  s ty le  fo rm u la t io n s  
have been p re p a re d  (G onza les, e t. a l . , 1970) and o r  M a r fo r i,  e t. a l . , 
in  1974 conducted a s to ra g e  l i f e  s tudy  on canned bangos.
- 135 -
A s  e a r ly  as 1957, S u lit , e t a l , pub lished  p ro ce d u re s  on the 
canning o f bangos and the p re p a ra tio n  o f some b y -p ro d u c ts  f r o m  the f is h .  
The steps in vo lve d  in  cann ing  in c lu d e  e s s e n tia lly , the fo llo w in g ; d re s s in g  
o f bangos, cu ttin g  in to  c a n -le n g th  s ize , b r in in g , p re -c o o k in g , f i l l in g  in to  
cans, exhausting , sea lin g , p ro c e s s in g  a t re q u ire d  te m p e ra tu re  and t im e , 
co o lin g  and la b e llin g . The in g re d ie n ts  added d u r in g  th e  f i l l in g  o p e ra tio n s  
depend on the fo rm u la t io n s  d e s ire d .
XV. B y -P ro d u c t U t i l iz a t io n
The c o n ve rs io n  o f w aste  m a te r ia ls  o f bangos p ro ce ss in g  to  stab le  
b y -p ro d u c ts  m ay s p e ll the d iffe re n c e  be tw een p r o f i t  o r  lo s s  in  the bangos 
p ro ce ss in g  in d u s try . F is h  m e a l and f is h  s ila g e , h y d ro ly s a te  (bagoong 
and p a tis )  and o ils ,  guanine e x tra c ts  a re  a few  o f the m o re  im p o r ta n t 
b y -p ro d u c ts  p re p a re d  f r o m  bangos o ffa ls .
In  a re ce n t s tudy, f is h  m e a l and s ilage  w e re  p re p a re d  f r o m  bangos 
o ffa ls . F is h  m e a l w as p re p a re d  by s team ing  fo llo w e d  by  d ry in g  and 
g r in d in g  w h ile  f is h  s ilage  w as p re p a re d  by  u s in g  v a ry in g  co n ce n tra tio n s  
o f s u lfu r ic  a c id  to  h y d ro ly s e  the tis s u e s  and d isso lve  the bones. The 
tw o types o f p ro d u c ts  w h ic h  can bo th  be used as feed in g re d ie n ts  w e re  
com pared , based on p ro x im a te  ana lyses  and peps in  d ig e s t ib i l i ty  te s t. 
N e t p ro te in  u t i l iz a t io n  ca lcu la te d  f r o m  data ob ta ined  on peps in  d ig e s t­
ib i l i t y  te s t w as used to  d e te rm in e  the p ro te in  q u a lity  o f these feed 
supp lem ents . P ro x im a te  a n a lyse s—p ro te in , m o is tu re  and ash con ten t, 
and B T U  va lues  o f f is h  m e a l and f is h  s ilage  a re  shown in  T ab les  4 and
5. S ta t is t ic a l ana lyses showed th a t the d iffe re n c e  in  the d ig e s t ib i l i ty  
va lues  e xp ressed  as percen tage  n itro g e n  w as s ig n if ic a n t a t 10% le v e l 
(F lo re s , e t a l).
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